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the change in shape of the ear. The absence of toes is
rare. Since I have paid attention to it as an instance of
hereditary transmission I have only recorded it thirteen
times, although I know that I have seen it in more than
thirteen animals. I have come to the conclusion that
this condition of the foot deprived of toes is due to heredity
from this reason, that I have never seen a guinea-pig born
toeless which was not the offspring of parents accidentally
deprived of toes. Besides, the congenital absence of toes
has never existed but in the hind legs, limbs which were
also the only toeless ones in the parents. I should say,
however, that in two animals both hind legs were partly
toeless, while the father in one case, and the mother in the
other, had toes missing only in one of the hind legs. A
similar observation I have made, and already mentioned, as
regards the protrusion of the eyeballs ; a number of animals
had both eyes protruding, although their parents had ex-
ophthalmia onlv on one side.
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only one of the parents had been operated upon, and had
the alteration which was transmitted.

I now come to the fact to which I wish especially to call
attention. I have made the following observations only in
two animals, but in both of them all the features I will
mention were perfectly manifest.

I have already stated that the young of guinea-pigs born
of parents having had a section of the sciatic nerve some-
times become epileptic. This inherited epilepsy I have
never observed in other animals than those which had also
inherited an absence of toes. Now, as regards these toe-
less animals, I have been able in two of them, as already"t!lt,&oslash;tl 1n fnllnm nn ihn ilinviffoq T vi7i]l n,&oslash;nt,l"n I

It is pretty well known that I have found that some time
after the section of the sciatic nerve in guinea-pigs the
sensibility of the skin of some parts of the face and neck on
the side of the operation becomes very different from what
it was; it diminishes as regards its power of giving rise to
pain under a prick, a pinch, or a galvanic current, at the
same time that appears in that skin the power, when tickled
or gently pinched, to produce some convulsive reflex move-
ment. At first there is only a reflex spasm of some muscles
of the face and neck; gradually the number of muscles con-
tracting and the energy of the spasm increase, and after a
few days the whole side of the body on which the nerve has
been divided contracts powerfully. A little later the muscles
of the other side become also convulsed, and the head is
shaken to and fro from side to side. A few days later the
attack becomes more complete. Not only the convulsions
are more easily produced and become more violent, but also
there is sometimes loss of consciousness and a state of torpor,
stupidity, and even in a few instances of insanity, for a while
after the attack. In the meanwhile the divided ends of the
sciatic nerve begin to unite, and when reunion progresses,
three very remarkable facts can be witnessed. The skin
of the face and neck recover gradually their sensibility to
mechanical or galvanic irritation, the fits gradually diminish
in intensity, the changes for the better occurring just by
opposite steps to those followed while the trouble was in-
creasing, and we find also that the hair gradually falls off
from the cutaneous zone, the excitation of which by tickling
or gentle pinching was able to give rise to an epileptic attack.
The beginning of this fall of hair marks the turning-point
of the nervous affection. As soon as it appears, a decrease
of violence of the convulsive complaint begins to be noticed.
Now all these peculiarities-the gradual increase of the

affection, the diminution of sensibility in the epileptogenotts
zone, the coming of a period of complete attacks of epilepsy,
and then the loss of hair, and the gradual diminution of the
nervous complaint-all these things in all their details I
have witnessed also in two guinea-pigs born toeless by
hereditv. and having also bv hereditv become epileptic.

There is therefore an inheritance not only of an aptitude
of being seized with convulsions, but of the whole nervous
affection of the father or mother in all its features, from
beginning to end, and in the same order. This certainly is
quite remarkable, but what is still more so is that in the
parent there are changes which we know to occur in the
sciatic nerve, which we find to be connected with the different
stages of the convulsive affection, and especially there is the
co-existence of the reunion of the divided nerve and of the
amelioration at the time of the fall of hair; while in the
toeless-born animals there is no division of the sciatic

nerve to give rise to the trouble, and still less a reunion
of separated ends of nerve to explain the amelioration.
We must conclude therefore that the sciatic nerve in the
congenitally toeless animal has inherited the power of’
passing through all the different morbid states which have
occurred in one of its parents in the central end of the-
sciatic nerve from the time of the division till after its re-
union with the peripheric end. It is not therefore simply
the power of performing an action which is inherited, but
the power of performing the whole of a series of actions,
and in a certain order.
In almost all, if not in all, the cases of hereditary trans-

mission I have observed in animals in whose parents I had
injured either the sciatic nerve, the cervical sympathetic-
nerve, or the corpus restiformis, most likely what is trans-
mitted is the morbid state of the nervous system. There is-
possibly an exception in the fact that some animals wer&

born toeless from their parents having lost their toes; but
the other facts only imply the transmission of a morbid
state of the sympathetic or sciatic nerve or of a part of
the medulla oblongata.
These facts, added to many others mentioned bv P. Lucas*

and by Charles Darwin, clearly prove the possibility of here-
ditary transmission of effects of mere accidental injuries.
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I PRoposE in the present communication to discuss some.
important practical questions relating to the etiology, the-
pathology, and the treatment of diphtheria.
There are some practitioners who, believing that diphtheria

is a specific contagious disease, maintain that defective

drainage and filth have little or no influence in its causation.
while others, denying its contagiousness, assert that its
origin and spread may always be explained by insanitary
conditions. I believe that both classes of negationists are-
in error. I have no doubt that the disease, though not
highly contagious, is communicable from the sick to the-

healthy, and I have as little doubt that it is often caused

by filthy emanations from sewers and cesspools, and this....
too, when it is in the highest degree improbable that any
specific poison can have been introduced from without into
the decomposing stuff that has excited the disease. In,

proof of the contagiousness of diphtheria, the following,.
amongst a multitude of similar cases, may be set forth.
M. Valleix, a colleague of Trousseau, while examining the

throat of a patient, received into his mouth a small quantity
of saliva spurted out by the patient in coughing. Next day9
on one of his tonsils there was a pellicular deposit, and-
some hours later both tonsils and the uvula were covered
by false membrane; the disease made rapid progress, and
in forty-eight hours he died. Another of Trousseau’s pro-
vincial colleagues was performing tracheotomy in a case of
diphtheritic croup, when he applied his mouth to the wound
to suck blood from the trachea. He thus inoculated him-

self, and died in forty-eight hours.&sect; &sect;
Sir William Jenner states that Dr. E-- lived in Euston-

road. He was attending a child ill from diphtheria, when
he sickened with the same disease. As he recovered his
attendant was attacked with it. No one in his house
suffered except Dr. E-- and the young woman who was
In constant attendance upon him. The child from whom

* Traite Philosoph. et Physiol. de i’H&eacute;r&eacute;dit&eacute; Naturelle. Paris, 1850.
Two vols. 8vo.
i The Variation of Animals and Plants under Domestication. London,

1868. Two vols. 8vo.
t Read before the West Kent 3Iedico-Chirurgical Society, Dec. 4th, 187&I &sect; Trousseau’s Clinical Medicine, New Sydenham Society, vol. ii., p. 497.
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Dr. E- appeared to have caught the disease resided some at Brighton. It was noticed that for some days after her
- distance from Euston-road.* arrival she had a discharge from the nostrils. As no warn-

Mr. Simon’s second report to the Privy Council contains ing was given that she had been suffering from an infectious
the following piece of evidence :-" No case (says Mr. Eastes) disease, she was allowed to associate with her seven brothers
of diphtheria had ever been seen in Folkestone during my and sisters. After she had been about a week at home, the
time, until Isabella Wiz, aged four and three quarter schoolmistress wrote to say that she felt anxious to hear
years, arrived from Boulogne on the evening of July 2nd, of her pupil, as there had been some cases of diphtheria at
1856, being then in an advanced stage of the disease. She the school. In about another week a sister aged ten, and a
died on the following day. On July 6th, Catherine W-, , brother aged four, were seized within a day or two of each
her sister, aged ten, was attacked. But she had never been other with symptoms of diphtheria, and in a few days they
in France; she had always resided on the East Cliff, Folke- both died. The children were isolated as soon as they
stone, in the same house to which her dying sister was sickened, and no other case occurred. In this case there
brought four days previously. One other case occurred in can, I suppose, be no doubt that the young lady when she
the same house three days after, and they all terminated arrived at home was suffering from nasal diphtheria, and
fatally." she thus became the vehicle of a fatal infection to her

In the same report Dr. Rumsey, of Cheltenham, states brother and sister. ’

that " a schoolboy convalescing from diphtheria contracted I believe that all the cases which I have here cited are
by him at Swansea, where it was epidemic, and arriving at examples of the diphtheritic infection being conveyed either
home in an open healthy suburb of Cheltenham, where at through the air or more directly by the actual contact of the
the time there was no diphtheria, was received and em- morbid secretions with the tissues of the recipient.
traced by one of his two sisters. On the fourteenth day To oppose to positive evidence of this kind such negative
afterwards she was attacked by diphtheria, and suffered statements as that in numberless instances medical
,severely. Her sister, who did not meet her brother, helped attendants and nurses have come into close contact with
to nurse her, and was attacked fourteen days after the first diphtheritic patients without taking the disease, appears to
sister by the same specific disease." me a vain and frivolous objection. Diphtheria is not a.

Trousseau gives a case of direct inoculation of the highly contagious disease. In the scale of infectiousness
.,mother’s nipple by a diphtheritic sucking infant. The it stands far below scarlet fever, for instance, and there is
nipple became covered by false membrane, but the disease reason to believe that the susceptibility to the disease
was arrested by appropriate treatment. differs almost infinitely in different persons; but a medical

I have to thank Dr. Dewes, of Coventry, for the following attendant who entirely ignores the contagiousness of the
brief statement of very instructive facts: -The younger malady is likely to neglect reasonable and necessary pre-
of two brothers, a boy named Arthur, was taken ill at home cautions to protect himself and others from the risk of &pound;
with scarlet fever on the 8th of November. As his mother infection.
was expecting her confinement he was sent to a cottage on When a case of diphtheria occurs in a house without
the outskirts of the town, where he had a severe attack, evidence of importation from without, still more when
with a copious eruption and diphtheritic exudation on his several cases occur together or in quick succession, there
fauces, but not in his larynx. Meanwhile the elder brother, will be good reason to suspect that sewers, cesspools, or
Alfred, was taken ill at school on the 16th of November, contaminated water may be the source of the disease. My
Both boys had attended the same day-school; and at the belief is that in a very large proportion of cases there is as
same time some of the other boys were ill at home with close a relation between diphtheria and insanitary con-

scarlet fever. As the schoolmistress was a relation of the ditions as exists between typhoid fever and similar in-
boys, it was arranged that the school should be dispersed sanitary conditions; and I scarcely need say that if this
and the boy nursed there. He had scarlatina anginosa, but be so the general recognition of the fact is of the greatest
no diphtheritic exudation, and he became convalescent about importance with reference to the adoption of preventive
the 25th of November. On the 5th of December the man measures. There is reason to believe that much more
at whose cottage Arthur was staying sickened with scarlet harm would result from ignorance of the filth origin of
fever, and he, like the boy, had also a diphtheritic throat. diphtheria than from practically ignoring its infectiousness.
3t now became necessary to remove the boy from the cot- Many instances have come to my knowledge in which
tage, which was done on Dec. 6th or 7th. As the two fetid fseoal emanations have appeared to be the direct cause
brothers had been convalescent for a fortnight they were of diphtheria. I will refer to a few of these.
both allowed to occupy the same room at the school-house, The first cases of diphtheria that I remember to have
,and, although separate beds were provided for them, they seen occurred in the persons of two children of a village
soon got into the same bed. They were not allowed to leave tradesman in Kent, in October, 1855. They were both taken
the bed, and all went on well until the 18th of Dec., when ill simultaneously; one, a girl, aged nine and a half years,
Alfred was observed to have a croupy cough, with bronchial got laryngeal symptoms and died; her sister, aged six years,
Tales throughout the chest. On the following day he was got a diphtheritic patch on one tonsil, and was quickly well.
-much worse, the croup and the bronchitis hourly increased Another sister, aged seven, had died on the lst May pre-
in severity, there was a diphtheritic exudation on the tonsils viously, after a week’s illness, in which sickness, sore-throat,
and uvula, and he died on the third day from the onset of and a very offensive discharge from the nose were the chief
the croupy symptoms. In neither case was the urine albu- symptoms. No other cases had occurred in the village up
minous at any period of the illness. The most probable to this time. The house stood by itself in a garden; there
explanation of these facts appears to be that at the cottage was no drainage. From what I have since seen of diph-
where the first boy, Arthur, was nursed there was some theria, I have no doubt that the cause of the disease in
sanitary defect which caused the scarlet fever to be com- these three children was the effluvium from a copious and
plicated with diphtheria. The result of bringing the two most offensive fseoulent accumulation beneath a common
boys together was that Alfred caught a fatal diphtheria open privy in the garden, to which the whole household
from his convalescent brother. resorted.

The following case came under my own personal observa- In January, 1872, I saw with my friend Mr. Bateman, of
tion. In May, 1867, a gentleman living in one of the largest Richmond, a lady, Mrs. B-, who was suffering from a
houses in Westbourne-terrace was under my care for diph- diphtheritic throat. Mr. Bateman has kindly sent me the
’theria. During his illness, a gentleman from the country, following note of the circumstances :&mdash;" The lady you saw
who was staying in the house, spent much time in the with me at Ham was one of a family consisting of herself,
.patient’s room, and helped to nurse him. When the patient her husband, four children, and three servants. The house
was convalescent his country friend sickened with what is drained into a cesspool about twenty yards distant. The
proved to be a severe attack of diphtheria, from which he accumulation of many months was emptied one day while
recovered at his country house. the wind was blowing towards the house from the cesspool,
The following history I received from the father of the and a very offensive smell reached the house. Three days

children referred to. About four years ago a girl, aged afterwards all the four children became feverish and com-
fifteen, was sent home to a large house in an open park in plained of sore-throat ; the tonsils were seen to be inflamed
Hertfordshire, after having been ill for ten days at a school and covered with yellowish-white patches. In a few days
&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash; two of the servants were attacked, one rather severely ; and,

* Diphtheria, its Symptoms and Treatment, p. 52. 1SG1. lastly, Mrs. B-, the lady you saw with me. Her tonsils
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were inflamed and covered by false membrane. The only Dr. Casey suggests, that the last case, which occurred a
members of the family who escaped were Mr. B-, the fortnight after the removal from the pestilential hoase, was.
husband, who was away from home all day, and one the result of contagion from the other children at the farm-
servant." All the patients recovered. house. It is well to note that not only was the house de-
When Mr. Bateman wrote me the history which I have tached, but the cesspool had long been disused. It appears.

just read, he went on to say, "I have been called lately to therefore scarcely possible that a specific diphtheritic poison
a similar set ef cases. The family consisted of the father could have got into the cesspool from without: the poison
and mother, seven children, and three servants. On going must have been compounded within the precincts of that
up the garden to the house my nose was assailed by a hor- foul receptacle. Some time since I told the story which 
rible stink, and, seeing some men at work close to the have just now read to a medical officer of health, and he
house, I stopped to see what they were doing. I found that expressed his belief that the cesspool had nothing whatever
they had ripped open a drain running in front of the house to do with the diphtheria! His incredulity affords a good
within ten yards of it, and they had opened a cesspool into illustration of the very different impression which is pro-
which the drain flowed. I found the mother, five of the duced upon different minds by the same evidence.
children, and two of the servants suffering from sore-throat My friend Mr. Salter, of Tolleshunt D’Arcy, in Essex7
identical with the Ham cases." In the same letter he says, "I who has had a large experience of diphtheria, writes to me
am at the present time (January, M74)at-tending at another that he has "had unquestionably a great many cases of
house where a young lady and the parlour-maid are suffer- diphtheria, whose origin can be distinctly traced to sewage-
ing from severe sore-throat with the usual patches. A cess- poison, either gaseous or liquid," and he gives me some
pool had been opened a few days before quite close to the particulars of an outbreak in one family, four children and,
house. I feel quite certain that all these cases were caused a nurse having been attacked in quick succession, which
by the sewage filth, and in particular by that portion of it he attributes to the percolation of sewage into the well
which, floating in the atmosphere, was respired by the which supplied the family with water.
persons affected." I look upon the occurrence of an indigenous case of

I am indebted to my friend Dr. Casey, of Windsor, for diphtheria in a house as an indication of the necessity for
the instructive particulars of a succession of cases of diph- a most rigid inquiry into the condition of the drainage and
theria in a family at the village of S- from Nov., 1872, to the water-supply. At the beginning of the present year a
May, 1873. "The family consisted of father, mother, and gentleman living in one of the best houses in Queen’s-gate
n%ne children, aged from twelve to one and a half. The asked me to see his butler, whom I found suffering from a
house is detached, and out of the village. There were no severe attack of diphtheria. The basement of the house-
eases in the immediate neighbourhood, though the disease looked the perfection of cleanliness, but I advised that a
occurs there with, I think, more than average frequency. sanitary engineer should be called in to inspect the premises.
During November, 1872, two of the children (Nos. 6 and 7) The result was the discovery of an untrapped sink-pipe
passed through attacks of diphtheria of moderate severity. near the butler’s sleeping-room.
A week or so after their seizure (Nov. 24th) their mother, It is notorious that in the houses of some of the most
who was nursing them, was attacked by the disease in an exalted and wealthy, and in open country districts, the
almost malignant form, and died on Dec. 1st. After some sanitary defects which originate such diseases as diphtheria
days the five elder children were sent away, and some steps and typhoid fever are almost as common as in the meanest
were taken to repair drains and disinfect. Six weeks after cottages and in the most crowded cities; but it is obvious
(Jan. 15th, 1873) the baby and a servant fell ill, and the that overcrowding in the small rooms and cottages inhabited
former died (Jan. 23rd). Then the three children remain- by the lower classes must greatly increase the danger arising
ing in the house (two of them convalescents) were sent from other insanitary conditions.
away. The house was now most energetically disinfected, In opposition to the doctrine which I am now advocating$
and drains examined. After the lapse of ten weeks all the it is sometimes stated with perfect truth that diphtheria
children returned (April 9th). A week after their return never visits some houses which are dirty within and without,
their uncle visited them, slept in the house two nights (April and which are surrounded by every form of abominable
15tb, 16th-17th), and returned home on the evening of the filth. The reply to this is, that no one believes that any
17th. During his journey home to Worcester he felt unwell, and every kind of foul emanation from decomposing
was worse, restless and sleepless during the night, next day organic matter will suffice to cause diphtheria. As every
decidedly ill, and on the morning after that (19tb) a patch black powder containing charcoal is not the explosive com
of diphtheria was recognised. The attack which followed pound which we call gunpowder, so every fetid gas escaping
was a mild one. Six days after the uncle’s visit (April 22nd) from a drain or a cesspool is not laden with the perilous.
the youngest child showed the disease. This child had re- stuff which will excite diphtheria. We believe that a com-
mained in the infected house until the second outbreak bination of conditions, local and atmospheric, is required to 
(January), and had since that been away with the two con- generate or develop the morbid poison, and the absence of
vales cents. The children were again removed; Nos. 1 and 4 any one of these may prevent its formation. I learn from
to one house, and the rest (Nos. 2, 3, and 5) to another. But Mr. Salter that on several occasions, after his district has
of the latter, two more (Nos. 2 and 3) were attacked in a few been free from the disease for many months, he has "aud-
days (April 25th) in succession; and more than a fortnight denly been called to three or four cases in one day, at
after removal from home, yet another child (No. 5) fell ill distances of ten or twelve miles apart." Such an occurrence

(May llth). This was the last and tenth case, two only of can be explained only by the theory of some widely diffused
the children (Nos. 1 and 4) having escaped. And now, at atmospheric influence concurring probably with local in-
last, the foul remains of a disused cesspool were found under sanitary conditions. Mr. Salter tells me that although he
the floor of the drawing-room, which room, I may add, had has "had cases occurring in every month of the year, July.,
from the first been suspected of bad smell. After that had August, and September seem to be the months chiefly pre-
been remedied all the family shortly returned, and have ferred by the disease." These are the months during which,,
continued well. The last case must, seemingly, be ascribed in consequence of the high temperature, the decomposition
to personal contagion, for it occurred after the child had of organic matters would generally be most active. The
been for more than a fortnight away from the original analogy of other diseases renders it probable that besides
source of infection, and in a presumably healthy farm- temperature there are other climatic conditions which favour
house. On the other hand, the uncle’s attack was almost the occurrence of diphtheria at one season rather than
certainly owing to endemic infection, for the lapse of time another. (To be concluded.)
(ten weeks) and the vigorous measures adopted to purify the ________________" 

be 

concluded .
house (which was, when he slept in it, still bare of carpets &mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;&mdash;
and papers) renders the supposition that contagious matter PROF. LEVI, of the University of Pisa, has just made-
from the previous cases lingered in the house and furniture known as the result of numerous analytical and experimental
improbable." researches, that the physiological, therapeutical, and obstetric

It appears to me to be a matter of almost absolute cer- properties of ergot of rye are due to the presence of phosphoric
tainty that the foul cesspool was the primary source of all acid, which it contains in abundance, much more than to its
these cases. It is possible, and not unlikely, that the mother organic principles (like ergotin, ecbalin, &c.), to which until

may have caught the disease from the two children who now had been exclusively ascribed all the various actions of
were the first sufferers; and it is still more probable, as the substance.


